In this work, we introduce a new generalized metric space called b-generalized metric spaces (shortly b-G.M.S). Also, we establish some fixed point results for a contraction of rational type in b-G.M.S. Some interesting examples are also given.
Introduction
In 2000 Branciari [2] introduced the concept of a generalized metric space where the triangular inequality of a metric space has been replaced by a more general inequality involving four points instead of three. In the same paper [2] , Branciari gave an example of a generalized metric space which is not a metric space. On Other hand, in 2017 Soliman [8] established some fixed point results for a contraction of rational type in symmetric spaces. many fixed point theorems in generalizations metric spaces were established (see, e.g., [9] ).
In our paper we extending the fixed point theorems of Soliman [8] .
Preliminaries
In this section, we present some preliminaries and notations related to rational type contraction and G.M.S. Definition 2.1. [2] Suppose that X be a nonempty set and d : X × X → [0, ∞) be a distance function such that for all w, x, y, z ∈ X and w x y z,
The following example show that G.M.S more general than metric spaces. 
Then (X, d) is a G.M.S but not metric space.
Definition 2.3. [2, 5] Suppose that (X, d) be a G.M.S and let {x n } be a sequence in X. In 2009, Samet [7] and Sarma et al. [6] introduced the following example which show Remark 2.4. 
n } is not Cauchy sequence, (2) there is no r > 0 such that B r (0) ∩ B r (2) = φ hence, G.M.S is not Hausdorff with the respective topology, where 
Lemma 2.7.
[3] Let X be a nonempty set and f : X → X a function. Then there exists a subset E ⊆ X such that f (E) = f (X) and f : E → X is one-to-one.
b-generalized metric space
Definition 3.1. Suppose that X be a nonempty set and and let b ≥ 1 be a given real number. A function d : X × X → [0, ∞) is called b-generalized metric space provided that, for all w, x, y, z ∈ X and w x y z,
Then we called (X; d) b-generalized metric space.
The following example show that b-generalized metric space more general than metric spaces.
Now, we discuss the cases, when b = 2 we get Case (1) Case (2) d( 0.11 ≤ 1.5. Proof. Let (X, d) a b-G.M.S and {x n } be a sequence in X, such that lim 
for allC ≥ 0, where
and φ : [0, ∞) → [0, ∞) be a continuous, nondecreasing function and lim
Then f have a unique fixed point.
Proof. Let x 0 ∈ X be an arbitrary point and let {x n } be the sequence defined by x n+1 = f x n for all n ∈ N . If there exists m ∈ N such that x m = x m+1 , then x m = x m+1 = f x m , so x m is a fixed point of f . In this case, the proof is finished. Suppose, on the contrary, that x n+1 x n for all n ∈ N , that is d(x n , x n+1 ) > 0 . By 3.2, we have
where
Now we consider the following cases:
which is impossible. In any case, we proved that 3. Let u f u. Applying 3.2 and using condition (b) in definition 3.3, we get
Where as n → ∞
Which leads to a contradiction. Hence, d(u, f u) = 0, that is, u = f u and so u is a fixed point for f . Now, we prove that u is the unique fixed point of f . Let x and y be arbitrary fixed points of f such that x = f x and y = f y. Using the condition 3. which implies that d(x, y) = 0. Thus, x = y and f has a unique fixed point.
